Strategies and limitations in dendrimeric immunogen synthesis. The influenza virus M2e epitope as a case study.
Dendrimeric platforms such as multiple antigen peptides (MAPs) are regarded as one of the most efficacious approaches for antigenic presentation. Originally described as available by stepwise solid-phase peptide synthesis (SPPS), MAPs have also been prepared by chemical (thioether, oxime, hydrazone) ligation of appropriately functionalized tetra- or octavalent polylysine scaffolds with the peptide antigen to be multiply displayed. In this work, the advantages and limitations of two of the most frequent methods of MAP preparation, namely, chemoselective thioether ligation in solution, and all-solid-phase synthesis, have been tested in the case of a particularly troublesome epitope model, the ectodomain of protein M2 from influenza virus (M2e). The strong tendency of M2e to self-associate is a serious inconvenient for conjugation in solution, which as a result fails to produce the target MAPs with the specified number of M2e copies. In contrast, the fully stepwise SPPS approach is shown to be quite practical, especially when 6-aminohexanoic acid spacer units providing increased internal flexibility are inserted at each branching point.